Polyomavirus is potentially oncogenic in newborn mice, which lack maternal antiviral antibodies, but fails to induce tumors in immunocompetent mature adult rodents as a result of T-cell-dependent mechanisms (1) . The persistence of polyomavirus DNA in different organs after viral infection of newborn mice has been monitored in order to correlate viral replication to specific tumor formation (2) (3) (4) (5) (6) (7) 11) . Some studies have focused on the importance of the route of infection, demonstrating differences in persistence after different administrations of the virus (6) . Other studies have concentrated on the variation of structural genes or regulatory genes, showing that both these types of genes can be responsible for differences observed in viral spread and tumorigenicity (2, 4, 7) .
To investigate the course of polyomavirus infection and replication with regard to the role of the immune system, another type of study has been carried out in both normal and nude mice (11) . Organ and age specificity of replication of polyomavirus was investigated by using in situ hybridization and Southern blotting in normal and nude adult and newborn BALB/c mice (11) . In normal adult mice, however, no viral sign was detected with the methods used. In normal neonatal infected mice, spreading of the virus resulted in a systemic infection involving most organs. This was followed by a clearing stage ending with the persistence of the virus in bone and kidneys. Immunoincompetent mice were also analyzed. Nude mice infected as newborns succumbed to a systemic polyomavirus infection which was fatal by 7 weeks of age. Infection of adult nude animals showed an organ specificity that was different from that seen in normal newborn animals and less intensive than that observed in nude neonates. Mammary gland, bone, and skin were targets for the most intensive viral replication in nude adults. It was also noted that adult nude mice showed a substantial individual variation in organ distribution and that the kidneys failed to be the major target of viral replication.
Since in normal immunocompetent mice, it has not previously been possible to establish the persistence and replica-* Corresponding author. tion pattern of polyomavirus DNA because previous techniques have been too insensitive, the aim of this study was to perform such an investigation with the more sensitive polymerase chain reaction (PCR) technique, which can allow detection of a very small amount of viral DNA. CBA mice (4 to 6 weeks old) were infected intraperitoneally with polyomavirus strain PA2 (8, 9) , and a time course study was performed to monitor the persistence and organ distribution of the virus between a period of 12 h and 5 months postinfection. Two separate experiments (summarized in Table 1 ) were performed; each mouse was injected with 10 hemagglutination units (HAU) of the virus in the first experiment and with 25 HAU in the second experiment. At each time point, 13 different organs from at least two mice were analyzed.
Genomic DNA was prepared by digesting small pieces of tissue in 0.5 ml of digestion buffer (100 mM NaCl, 10 mM Tris [pH 8], 0.5% sodium dodecyl sulfate, 100 ,ug of proteinase K per ml) for 24 h at 37°C. Total DNA was then extracted by standard techniques and was quantified by running samples on a 3% agarose gel (NuSieve, In Vitro AB) together with known amounts of DNA.
Primers representing polyomavirus nucleotides 4695 to 4715 (5'-TAC CGC TGT ATT CCT AGG GA-3') and 52 to 30 (5'-CTA CAA TGC CTC TCT TCT ITT TC-3'), giving a PCR amplification signal of 650 bp, were synthesized. To check the feasibility of the PCR reaction, primers corresponding to nucleotides 656 to 675 (5'-TTA CGT CCA TCG TGG ACA GC-3') and 882 to 901 (5'-TGG GCT GGG TGT TAG TCT TA-3') of the rat myogenin gene (homologous to the mouse myogenin gene) complementary DNA were also used in parallel, giving a PCR signal of 245 bp (10 During 1 to 3 weeks after the viral infection, an extensive spreading of the virus was observed in both experiments. The peak of infection was around 1 to 2 weeks postinfection when the higher virus concentration was used and 2 to 3 weeks postinfection with the lower dose ( Table 1 ). The spreading of the virus was gradual, involving an increasing number of organs which varied between individual CBA mice ( Table 1) . During this period, polyomavirus DNA was detected in bone in all animals; heart, lymph node, and gonads showed detectable amounts of viral DNA in most but not all animals, whereas detection of virus in skin and brain was only occasional (Table 1) . Similar results have also been obtained for the A/Sn mouse strain (data not shown).
A clearing stage then followed, and by 4 weeks to 5 months postinfection, the viral DNA levels declined to below the level of detection in five of the six animals analyzed during this period (Table 1) . In one mouse sample, derived 5 months postinfection from the first experiment, viral DNA was detected in the bone (Table 1) .
These studies thus show that it is now possible to detect polyomavirus DNA with the PCR technique in adult CBA mice infected intraperitoneally with polyomavirus. The data summarized in Table 1 show that the peak of viral replication is at 1 to 3 weeks postinfection and that a great variation with regard to organ distribution exists between individual animals. By 4 weeks to 5 months postinfection, no polyomavirus DNA was detected. However, during this study, although viral DNA was detected in bone, stomach, heart, lymph node, gonads, skin, and brain, no viral sign was ever detected in kidneys or lungs. This is in contrast to findings reported after infection of neonate BALB/c mice, in which case viral DNA was preferentially found in kidneys in addition to almost all of the organs investigated with except brain (5, 11) . Our findings are, however, similar to those reported by the same group (11) after virus infection of nude adult mice, using in situ hybridization for viral detection; again, no viral sign was detected in the kidneys, but other organs such as mammary gland, skin, and bone were affected.
In normal adult mice, it seems that some organs are more susceptible to polyomavirus than are others. Of the organs analyzed, mainly bone but also heart, lymph nodes, and gonads are the most commonly affected. This finding does not mean that other organs are not involved, but so far we have not detected sufficient levels of viral DNA in, for example, the kidneys, lung, thyroid, thymus, liver, and spleen.
The differences observed in the organ distribution of the virus between newborn and adult mice independent of their immune capacity could be due to differences in susceptibility (including all aspects) of mature and immature organs to the virus. Still, there are definitely quantitative differences with regard to the virus burden, which may be attributed to the immune system, since virus could be detected by in situ hybridization in adult nude mice but not in normal adults (11) . Furthermore, a complete functional immune system also prevents tumor development (1) .
However, the fact that the organ distribution and persistence of polyomavirus is dependent on the age at which mice are infected indicates that this could potentially lead to divergent sequelae, such as different types of disease or tumor formation, should such animals be immunosuppressed later in life. Furthermore, it is not impossible that similar age-dependent organ preferences exist also for other viruses, with similar potential consequences.
